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A Drinking Vessel 

The invention relates to a drinking vessel, for example a vessel such as a 
children's drinking vessel and preferably an infant drinking vessel. 

5 

A range of infant cups are known, for example of the type generally termed 
trainer cups, mcluding a cup-like body often including handles for ease of use 
by a infant, a cover and a drinking spout provided on the cover. The cup is 
easier to handle and allows the infant to drink from the cup with less risk of . 
10 spillage. 

Various improvements to infant cups are known. In one example a trainer cup 
includes a slit valve membrane fixed at the tip of, a rigid spQUl, which allows 
liquid to flow when the infant sucks but closes otherwise. As a result the cup is 
1 S largely spill-proof imder normal conditions. 

Problems exist with the known arrangement, however. The moulding and 
fitting of the membranes may be a complex and costly operation, residue may 
be trapped where the membrane and spout meet, and because pf the typically 

20 small orifice at the spout and the fragility of the membrane it may be difficult to 
clean. In addition, the child is often requhred to suck very hard to open slit 
valve membranes of this type which can be tiring and ofil|)uttuig for Hie child. 
Because the slit valves are very fragile they can be easily damaged, a particular 
risk in view of the use of the cup by a child, and the likelihood that a child will 

25 be left unattended with it because of its spillproof nature. 
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In addition, individual components within the system cannot be varied, as a 
result of whidi it is necessary to purchase a new product if any component fails 
or if the infant needs to move onto a new stage - for example if a stiffer valve 
action is required. 

Yet further, as liquid is removed fi-om the known cups, a negative pressure may 
develop in the cup which may make further drinking yet harder and removal of 
the lid equally difficult. It is difficult to open the valve manually to overcome 
this problem without damaging it. 

A particular problem with valves of the known type arises when fruit juices are 
drunk from the vessel - in this case the fibres can clog the slit and prevent it 
from sealing properly, which can give rise to leakage. 

Yet a fijrther problem arises with arrangements such as this because of the rigid 
spout. In some instances biting or sucking on a hard spout can lead to tooth 
damage for the infimt during the important teething stage, especially for infants 
up to 9 months of age. As the known systems allow liquid to flow only under 
pure suction, "grazing" is encouraged whereby the mfant sucks continually, as 
can be the case with more standard feedmg botties. This can lead to the infant's 
teeth being bathed for long periods in the liquid in the cup, which will often be 
a sweet drink, and again can give rise to tooth damage. 

Various other valved designs are known for mfant drinking cups. For esample 
PCT/GBOO/00479, commonly assigned herewith, relates to an arrangement in 
which a flexible spout having an orifice cooperates with a pin or plug closing 
the orifice in an unflexed state such that when the spout is stretched away firom 
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the pin liquid can flow. It is desired to improve yet further the long term 
performance of such an assembly and further enhance the seal between the parts 
taking into account creep of materials with age whilst not prejudicing ease of 
drinking. 

5 

According to another known system described in GB 2 333 770 an infant cup 
includes a valve at the base of the mouthpiece including a flexible aimular 
diaphragm valve member. When suction is applied the inner diameter of the 
diaphragm flexes away from a seat allowing fluid flow. As a negative pressure 
1 0 builds up in the vessel the outer diamet»'of the diaphragm flexes away from a 
"breather hole" to allow air in and equalise the pressure in the vessel. 

Problems with systems with small parts include jdiflSculty in cleaning and the 
possibility of a choking hazard for infants. 

.15 

Other known arrangements mclude US 5,186,347 and WO 99/47029, which 
suffer from problems of the type identified above. 



According to the invention there is provided a drinking vessel comprising a 
20 vessel body, a cover including a flexible mouthpiece defining a flow passage 
from the vessel body and a valve element moveable relative to the mouthpiece 
in flow passage opening and closing directions, in which the moutiipiece and 
valve element have cooperating formations arranged such that, in a flexed 
condition when a force is ^plied to the mouthpiece, the valve element moves in 
25 the flow passage opening direction, and in which the valve element is biased in 
the closing direction in a relaxed condition. As a result the vessel promotes a 
healthy drinking action, especially for infants. Because the valve element is 



wo 02/22073 



PCT/GBOl/03340 



4 

movable and biased towards llie closing direction, when suction alone is applied 
liquid will not flow. Instead it is necessary to apply a force to the mouthpiece 
which then opens the valve. As a result the valve opens under a pursing, biting 
or stripping action which has been shown to be highly beneficial to flie 
development of infants. The flexibility of Ihe mouthpiece also reduces the risk 
of damage to the infant's teeth. Yet further, the valve element can be self- 
venting because the valve element is mounted movable relative to the 
moutiipiece. 

Preferably the mouthpiece has a top, including a drinking orifice, and sides, the 
mouthpiece bemg arranged sijch that, to obtain a flexed condition, a force is 
applied to the sides of tiie moutlq)iece. The use of a stripping action is yet 
further enhanced, therefore, . The yalye element preferably closes the drinking 
orifice in the relaxed condition so that all liquid can drain back to the vessel 
body, but alternatively the valve element may close an aperture spaced fi-om the 
drinking orifice in tiie relaxed conditioa 

The valve element preferably slides relative to the mouthpiece in the flow 
passage opening and closing directions, providing a significant range of piotion 
and control of the motion of the valve element relative to the mouthpiece. The 
mouthpiece and valve elements are preferably individual, separable 
components, allowing ease of cleaning and assembly, and optimisation of the 
material and structure of each component. The cooperating formations on tiie 
mouthpiece and valve element preferably comprise mating surfeces in a taper 
fit. A simple and effective valve moving system is thus provided. Alternatively 
the cooperating formations may comprise a stepped portion on one of the valve 



\ 
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element and mouthpiece and a resilient limb on the other of flie valve element 
and mouthpiece. 

The valve element preferably includes a mounting portion and a valve portion 
and the valve element is biased in the closing direction by a resilient web 
5 connecting the mounting portion and the valve portion. A simple and easy to 
clean system is thus provided. In addition the valve element can be sized and 
shaped so as not to constitute a choking hazard. Alternatively the valve element 
may include a valve portion and a resilient portion biasing the valve portion in 
the closmg direction. Preferably the resilient web or portion is of lesser 
10 resilience than the flexible mouthpiece, as a result of which the non-suction 
only operation and self-venting of the valve element is further improved. 

The mouthpiece may include a drinking orifice and tiie valv? element may close 
the drinking orifice in the relaxed condition and the mouthpiece and valve 
15 element may have cooperating taper surfaces in the vicuiity of the drinking 
orifice allowing the valve element to be guided in to position to close the 
drinking orifice. i 

Preferably the mouthpiece includes a base mounted at the cover, the valve 
20 element is provided within the mouthpiece and the coop^ating formations are 
provided in the vicinity of the mouthpiece base. As a result force applied 
anywhere on the mouthpiece will move the valve element in the desired 
manner. 



25 



Accordmg to the invention there is further provided a valve element for a 
drinking vessel including a mounting portion and a valve portion connected by 
a web defining flow apertures, m which the valve portion is resilientiy biased 
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away from the mounting portion by the web. In addition to the various 
advantages identified above, the element can be physicaUy large whilst workmg 
efficiently, reducing any choking risks. 

The valve element is preferably formed of flexible resiUent material and hence 
does not damage the user's teeth. The valve portion may mclude a valve fece 
and a tapered drive face. 



Embodunents of the invention will now be described, by way of example, with 
reference to the drawings, of which: 

10 Fig. 1 shows the basic comiponents of the drinking vessel accordmg to 

the present invention; 

Fig. 2a shows a cross-sectional view of the mouthpiece formmg part of 
the present invention; 

Fig. 2b is a cross-sectional view of the valve element forming part of the 
15 present mvention; 

Fig. 2c is a perspective view of the mouthpiece of Fig. 2a; 

Fig. 2d is a perspective view of the valve element of Fig. 2b; 

Fig. 3a is a side cross-sectional view of the valve in a closed position; 

Fig, 3b is a front cross-sectional view of the valve in a closed position; 
20 Fig. 4a is a side woss-sectional view of the valve in an open position; 

Fig. 4b is a front cross-sectional view of the valve m an open position; 

Fig. 5a is a side cross-sectional view of tiie valve in a venting position; 

Fig. 5b is a front cross-sectional view of the valve in a venting position; 

Fig. 6 shows an alternative constouction for a drinking vessel according 
15 to the present invention; 

Fig. 7 shows a further alternative construction for a drinkmg vessel 
according to the present invaition; 
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Fig. 8 shows a fiirliier alternative construction for a drinking vessel 
according to the present invention; 

Fig. 9 is a cross-sectional view of an alternative valve configuration 
according to flie present invention; 
5 Fig. 10a is a perspective view of an alternative valve element according 

to the present invention; 

Fig. 10b is a cross-sectional view of the valve element of Fig. 10a in a 
mouthpiece in a closed position; 

Fig. 10c is a cross-sectional view of the valve element of Fig. 10a in a 
10 mouflipiece in an open configuration; 

Fig. 1 la is a cross-sectional view of a further valve element 
configuration in a mouthpiece in a closed position; 

Fig.41b4S-a cross-sectional view of the valve configuration of Fig. 11a 
in an open configuration; 
15 Fig. 1 Ic is a perspective view of a valve element of Figs. 1 la and 1 lb; 

Fig. 12 is a partially cut away perspective view of the arrangement 
shown in Figs. 3 to 5; 

Fig. 13a is a sectional view of an alternative cover/mouthpiece 
configuration; and 

20 Fig. 13b is a perspective view of the mouthpiece shown in Fig. 13a; 

Fig. 13c is a plan view of the valve element shown in Figure 13a. 

Referring to Fig. 1 the basic components of an infant cup according to one 
€3nbodiment of the present invention are shown. It will be noted that the 
25 invention is not limited to the specific construction shown. The infant cup is 
designated generally 10 and includes a cup body 12 of generally circular cross- 
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section having opposed handles 14 allowing the infant to grip the cup JBnnly. 
Alternatively beaker-type vessel without handles can be used. 

The cup further includes a cover 16 having a threaded skirt 18 allowing the 
5 cover 16 to be screwed into a cooperating screw thread 20 in the cup body 12. 
The cup body 12 and cover 16 are preferably made of polypropylene although 
any other suitable material can be used. Alternatively the cup body can be 
moulded in polypropylene and a thermoplastic elastomer (TPE) to provide a 
soft to the touch/easy grip feature. The TPE element in its embodiment can 
10 extend to the underside of Ihe base to introduce a non-slip feature when the cup 
is placed on a surface. Another fiirther preferred version is a cup body made of 
an appropriate heat sensor material which changes colour at a specified 
temperature. Appropriate materials will be well known to the skilled person. 
The base of the cup may be slightly upwardly domed. The height of the dome 
15 is selected such that when liquid is poured up to the top of the dome this 
represents 10% elasticity of the cup. As a result a simple dilution level 
indicator is provided. 



The covq: 16 includes a generally oval orifice 22 arranged to receive the spout 
20 or mouthpiece 24 firom the underside. The cover 16 may include raised portions 
(not shown) to provide purchase for the user to unscrew the cover 16 more 
easily. The positioning of any such formations must of course be selected so as 
not to in^ede the use of the cup by the infant in any way. The outer shape of 
the mouthpiece 24 is generally oval or elliptical in cross-section in a horizontal 
25 plane and can follow the conventional shape of infant cup mouthpieces. 

However, as discussed in more detail below, the mouthpiece is formed of a 
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flexible, resilient material for example a resilient flexible elastomer material 
such as silicon rubber. 

The mouthpiece 24 receives a valve element 26. The valve element is also 
made of a resilient flexible material for example a resilient flexible elastomer 
material such as polyester based thermoplastic elastomer. The mouthpiece 24 
and valve element 26 are retained on the cover 16 in the embodiment shown by 
a retaining element 28 having a screw thread 30 allowing it to be screwed into 
place on a cooperating formation (not shown) on the underside of the cover 16 
holding the mouthpiece 24 and valve element 26 firmly in place relative to the 
cover 16 and one another. The mouthpiece 24 is positively located and 
correctly positioned by vutue of the elliptical orifice 22 in the cover 16. The 
.threadjg on the. cover .16 and the pooperatingthread 20 on the cup body 12.are 
configured to ensure lhat the mouthpiece is positioned optimally relative to the 
handles of the cup for infant use when the cover 16 is screwed into position. 

Figs. 2 to 5 and 12 show in more detail the interaction between flie mouthpiece 
24 and the valve element 26. As can be seen in Figs. 2a and 2c the mouthpiece 
includes an upper mouthpiece portion 40 and, at its lower end, an annular flange 
42. The flange 42 is arranged for securing the mouthpiece 24 relative to the 
cover and engaging against the valve element 26 and can be of any appropriate 
nature or omitted altogether in other embodiments. The mouthpiece may be 
formed of transparent or semi-transparent material such that operation of the 
valve element 26 is visible to the user. Viewed from above the moutl]a)iece is 
generally elliptical in shape and, for ease of reference below, can be viewed as 
ha\dng two "long walls" visible in &ont cross-section and two "short walls" 
visible in side cross-section terminating in a curved top. 
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The mouthpiece includes a drink orifice 44 at its top of generally conventional 
type. This can be further enhanced by introducmg a generally tapered upper 
mner face 46 of the mouthpiece portion assists in guiding the valve element 26 
to close the orifice 44 as discussed in more detail below. The tapering surface 
5 46 further ensures a good seal with the valve element 26 as discussed in more 
detail below. 

The base of the mouthpiece 48 comprises an opening to receive the valve 
element 26. As can be seen in Figs. 2a and 3a, the mouthpiece mcludes lower 
10 mner wall surfaces 50 that are angled or taper generally inwardly from the base 
to very roughly a third of the height of the mouthpiece. For reasons discussed 
in more detail below, the tapered surfaces 50 are only required on the two 

longer walls of the mouthpiece 24 and are not provided on the short walls as 

can be seen from the front cross-section shown in Fig. 3b. 

15 

Referring now to Figs. 2b and 2d the valve element includes a mounting portion 
60 which is generally cylindrically annular shape, a valve portion 62 centred on 
the mounting portion 60 and projectmg upwardly from it, and a web portion 64 
joining the two. The various portions are preferably formed integrally from an 

20 appropriate semi-rigid material such as polyester elastomer and can be coloured 
so as to be easily viewed within the mouthpiece 24. The valve portion 62 has 
generally circular symmetry and includes a lower frusto-conical portion 66 and 
an upper cylindrical portion 68. At the top of the upper cylindrical portion 68 
there is provided a sealing face 70 arranged to engage and close the orifice 44 in 

25 tihie mouthpiece 24. The sealing face 70 preferably includes a chamfered outer 
diameter allowing ease of location against the orifice 44 in cooperation with the 
tapered mouthpiece face 46 and an efficient seal. 
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The web portion 64 comprises, for example, a series of equi-angularly 
positioned limbs 72, for example four such limbs, separated by flow holes 74. 
The limbs 72 are of reduced thickness and may in addition be kinked as shown 
in Fig. 2b. The valve portion 62 is flexibly mounted to the mounting portion 
5 and is urged generally upwardly by the web portion 64. 

The manner in which the mouthpiece 24 and valve element 26 engage and 
interact is best seen with reference to Figs. 3 to 5. The valve element 26 is 
inserted mto the open face 48 of the mouthpiece 24 and both parts are screwed 

10 onto a cover 16 by a collar 80 such that the flange 42 of the mouthpiece abuts 
against and forms a seal with the upper annular face of the cylindrical mounting 
portion 60 on the valve element 26. The circular symmetry of the mouthpiece 
ilangeJ2.and yalve.element 26. ensure that the. valve dement 26.pmbe insertejd 
into the mouthpiece at any orientation about its axis of symmetry. The valve 

IS element is of suitable height that the sealing surface 70 positively engages 
against the orifice 44 in the mouthpiece and is biased against it under the 
influence of web portion 64. As a result a strong and positive seal is formed. 
Even if there is creep or other degradation of the materials over time, because 
the sealmg face is resiliently biased towards the orifice 44, a good seal will be 

20 maintained. 

Because of the engagement of the chamfered portion of sealmg surface 70 on 
the valve element 26 and the tapered portion 46 on the inner top surfiace of the 
mouthpiece 24, the valve element is guided into place to seal the orifice 44 in 
25 die mouthpiece 24 in the closed, unflexed configuration shown m Figs. 3a and 
3b. In this position liquid cannot flow out of the mouthpiece because the only 
outlet, orifice 44, is closed by the valve element 26. 
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In addition, as can be seen in the side cross-section view shown in Fig. 3a, the 
conical lower portion 66 of the valve element matches the taper of the lower 
inner face 50 of the mouthpiece. However tiiese faces do not mate around the 
entirety of the valve element because of the generally elliptical shape of the 
5 mouthpiece. For example as can be seen in Fig. 3b, there is clearance between 
the valve element and the narrow walls of the mouthpiece allowing liquid to 
flow through opening 74 m the web 64 of the valve element This can also be 
seen in Fig. 12, referring to the orthogonal x, y, z axes shown. In the x direction 
the tapering surfaces mate but in the y du:ection a gap can clearly be seen 
10 allowing flow via opening 74. 

Figs. 4a and 4b show operation of the system to open the valve and allow fluid 
flow. - Asm sidewAys-pressure .(denoted by.arrQws A) is exerteii oji.,the long . 
walls of the mouthpiece 24 the inner tapered face SO of the mouthpiece will 

1 S cooperate with the conical &ce 66 of the valve element to push the valve 

element generally downwards (as denoted by arrows B). The orifice 44 is thus 
opened and, as can be seen in Fig. 4b, liquid flows through holes 74 in the valve 
element and out of orifice 44. When the force A is removed the valve element 
26 will sprmg back up to the position shown m Fig. 3a under the influence of 

20 web portion 64. Because the cooperating formation are at the base of the 

mouthpiece, whenever pressure is exerted on the mouthpiece the valve element 
will open. In addition, because of the taper fit movement of the valve element 
is limited in the valve closing direction. 

25 A particular advantage of the configuration according to the present invention is 
that it encourages a natural drinking action especially in younger infants. 
Because the valve element is sprung upwardly, if suction alone is applied to the 
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mouthpiece then the valve element will lift wiA the mouthpiece such that the 
orifice remains closed and liquid does not flow. In order to open the valve 
lateral pressure on the mouthpiece by the infant's teelh or gums is required, 
mimicking the "stripping action" required by infants in breast feeding in which 
5 the infant squeezes the mouthpiece by tongue, tooth or gum manipulation 
applying a lateral force to the base of the mouthpiece and transferring it to the 
top in a "stripping" action. It is well estabUshed that this stripping action is 
beneficial to the infant's dental development and that the transition to a pure 
sucking action too early can be detrimental. In addition this stripping action 
10 which is peristaltic m nature provides a discontinuous flow of liquid which can 
reduce caries. In addition, because the mouthpiece is of flexible material and, 
in the preferred embodunent, the valve element is also formed of no more than 
Sfimi-rigid material,.physical..damage.tQ the,infant's teeth is.reduced-or avoided. 
The sensitivity of the valve coupled with the need for a stripping action which is 
effectively imposed on the infenl, therefore gives rise to a range of advantages 
over known systems. 



15 



Because the degree to which the orifice is opened is dependent on the distance 
through which the valve member travels, a pressure-responsive valve is 

20 provided such that the user can control the flow rates by varying the pressure 
exerted on the mouthpiece. In addition the responsiveness can be varied by 
altering the materials, or theu: thickness. For example the upward force on the 
valve portion exerted by the web portion can be decreased by thinning the web 
portion or by forming a web portion of a less resiUent material. As a result a 

25 fiilly responsive system is provided which can be adapted to change with the 
in&nt's changing needs. 
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Referring to Figs. 5a and 5b, it can be seen that the arrangement according to 
the invention further provides automatic venting action after drinking has taken 
place. As liquid is removed from the cup a partial vacuum will build up inside 
the cup which, if not alleviated, would restrict and eventually stop the flow of 
5 liquid from the valve. However as a result of the flexibility of the web 64 of the 
valve element 26, as negative pressure builds up inside the cup a downward 
force denoted by arrow C is exerted on the valve element 26. This draws the 
valve element down, openmg the orifice 44 in the mouthpiece 24 and allowing 
air to enter the cup to equalise the pressure. As a result the invention provides 
10 automa.tic pressure equalisation of additional venting elements. This is 

achieved at least m part by ensuring that the web 64 (or other resilient member 
in alternative embodiments) is of greater flexibility/lesser resilience than the 
flexible mouthpiece, such that it displaces further under the same force. This 
also ensures that the valve will not open under suction. 

15 

It will be appreciated that the specific configuration described with reference to 
Figs. 2 to 5 comprises only one embodiment of the invention; various other 
ways of forming the invention are discussed below. To avoid repetition, like 
reference numerals denote like elements throughout the figures and explanation 
20 will only be duplicated where appropriate. 

Referring to Fig. 6 a mounting arrangement similar to that shown in Figs. 2 to 5 
is shown. The cover 16 includes a mouthpiece aperture 92 having a cylindrical 
wall 94 around it and an annular blind aperture 96 around the cylindrical wall 
25 94. Althougji the wall is shown as bemg of the same height as the top surface of 
the cover it may be of reduced height or comprise an annular groove, all serving 
to locate the elements. Altematively the wall may be dispensed with. The 
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cylindrical mounting portion 60 of the valve element 26 is received in the 
annular aperture 96 and the mouthpiece 24 fits over the valve element 26 as 
shown in, for example. Fig. 3a. A collar 80a fits over Ihe mouthpiece 24 and 
valve element 26 and includes an aperture 82 through which the mouthpiece 24 
extends. The collar has a cylindrical skirt 84 which is threaded to screw into a 
corresponding threaded portion of annular aperture 96 so as to hold the 
mouthpiece 24 and valve element 26 firmly in place. The collar 80a mcludes 
finger lugs 86 allowmg it to be screwed and unscrewed more easily. The collar 
80a can be replaced by an alternative collar 80b which includes a lobe 88 
extending generally radially providmg a mechanical advantage for screwing and 
iinscrewing the collar. 



TTic OTangement pfFig. 7is similar to that of Fig, 6 except that.the valve 
element 26 is integrally moulded with the cover 16 and the mouthpiece 24 is 
integrally moulded with the collar 80a or 80b. In each case the components can 
be two-shot moulded in view of the different material requirements for the 
various elements. 

The arrangement of Fig. 8 is shnilar to that of Fig. 1 except that the valve 
element 26 is formed integrally with the collar 28 and the mouthpiece 24 is 
formed integrally with the cover 16, the components again being two-shot 
moulded as appropriate. 

It will be seen tiiat the various configurations all provide numerous common 
advantages. The material fi-om which the various parts are formed and in 
particular the mouthpiece and valve element components can be changed to 
increase or decrease their hardness and/or elastic qualities. Indeed the valve 
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member can be two-shot moulded allowing a variation of flexibility between, 
for example, the web and mounting portion and the valve portion. In addition 
an effectively modular system is provided such that single elements can be 
replaced or interchanged to best fit tiie child's needs. The various components 
are easily separated for cleaning, provide no dut traps and are indeed easily 
cleaned. The componaits are of a size and shape that remove any choking 
hazard and again makes cleaning more easy - for example the valve element 
comprises a singje integral piece. It will be appreciated &at the various 
materials discussed above different components can be changed or altered as 
long as tiie relevant functional requirements are met but preferably the selected 
materials ensure that operation of the valve is not affected by the range of 
temperatures to which the cup may be subjected or to sudden changes in 
temperatwp ejqperienced in clearang,.use and/pr stonige of the cjup. 

Various alternative valve arrangements can be provided according to the present 
invention as discussed below. 

Fig. 9 shows a variant on the arrangement shown m Figs. 2 to 5 in which the 
valve element seals against a liquid flow aperture 100 in the cup cover rather 
than on the mouthpiece 24. In particular the valve element includes a 
downwardly depending post 102 terminating in a flared stop 104. The 
mouthpiece 24 and valve elemoit are screwed into place on the cover 16 by 
collar 80 as discussed in relation to Figs. 2 to 5, but the openmg m the cover 
includes a base wall 106 having said cratral orifice 100 which tapers fix)m a 
narrow circular upper end to a wider circular lower end. The plug 1 04 on the 
valve element 26 engages the orifice 100 from the underside such that the 
upward bias provided by the web 64 urges the plug 104 to close the orifice 100. 
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As pressure is applied to the sides of the mouthpiece 24 the valve element 26 is 
pushed downwardly to open aperture 100, and when the latter force is removed 
the plug 104 will spring back to close the aperture 100. In addition the system 
will continue to automatically vent allowing pressure equalisation. As shown, 
5 the valve element 26 therefore does not need to engage the orifice 44 in the 
mouthpiece 24 although this engagement can also be provided for redundancy. 
Alternatively, however, the valve element can terminate at the end of the fiiisto- 
conical portion and indeed need not even be solid here as long as it provides an 
appropriate tapering surface to cooperate with the inside of the mouthpiece 24. 
10 In addition the flared plug 104 could flare out less radically than shown to assist 
in assembly/manufacture of the system. 

Referring to Fig^ 10 the raouthpiece 24 is. substantially as discussed above 
except for the provision of internal shoulders 110 providing a stepped, reduced 
1 5 internal diameter at the upper end of the mouthpiece. In addition the shorter 
walls of the mouthpiece 24 may be of reduced diameter or have a reduced 
diameter portion 1 12 allowing improved lateral compression of the mouthpiece 
in an area where additional hardness is not reqmred to compensate for tooth 
pressure by the infant. 

20 

The valve element 26 includes a base flange 114 firom which extends a 
generally hollow cylindrical portion 116 communicating with a hole through the 
base flange 1 14 (not shown) to provide a flow path. The cylindrical portion 1 16 
includes a resilient portion 118 urging an upp&c disc face 120 upwardly. The 
25 resilient portion 1 18 mcludesaplurality of resilient limbs 122 on which the disc 
120 is supported. Each of the limbs 122 generally forms the shap? of a segment 
of a helix although any other appropriate resilient configuration can be adopted. 
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The disc 120 carries ears 124 extending laterally and diagonally upwards 
therefrom as well as a central post 126 having an upper valve end 128. As 
shown in Fig. 10b, when the valve element 26 is positioned within the 
mouthpiece 24 in its relaxed position flie valve face 128 engages orifice 44 in 
the mouthpiece. The ears 124 engage the underside of fte shoulder 110. When 
lateral pressure is applied to the mouthpiece 24 as denoted by arrows D in Fig. 
10c the upper ends of the ears 124 are forced generally inwardly urgmg the 
valve disc 120 downwardly to open orifice 44 after which liquid can flow 
through the hollow cylindrical portion 1 16 of the valve. Again because of the 
resilience of the limbs 122 the valve will automatically close when the 
mouthpiece relaxes but will allow self-venting. 

The arrangement shown in Fig. 11 is similar to that shown in Fig. 10 except that 
the valve element includes a simple spring 130 at its lower end and upwardly 
facing shoulders 132 from which a post 134 extends canying a valve face 136. 
The mouthpiece itself includes inwardly facing ears 138 which ate directed 
generally diagonally downwards into engagement with Ihe valve shoulders 132. 
When lateral pressure is applied to the mouthpiece as denoted bj^ anows E in 
Fig. 1 lb the ears 138 urge the vahre member downwardly, opening the orifice 
44, again providing a self-venting arrangement. 

An alternative cover/mouthpiece arrangement is shown in Figs. 13a to 13c. The 
operation of the arrangement is the same as described with regards to Figs. 1 to 
5 but some constructional details vary. Referring firstly to Fig. 13a, the cover is 
designated generally 150 and is a resilient push-fit onto the cup body (not 
shown). A tab 152 is provided on the circumference of the cover to fecilitate 
ease of cover removal. The valve element 154 is of similar shape to the 
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elements described in previous embodiments except that fhe taper is curved 
rather than straight-edged. The valve element is of a resilient material such as 
PP or PP/TPE blend. The valve element 154 includes three integral legs 156 
extending generally downwardly from its lower end (see also Fig. 13b) althougji 
5 any appropriate number of legs can be used. The valve element is moulded as 
part of the cover and each leg 156 includes a horizontal extension 158 
extending tangentially to a ring-shaped mounting flange 160 of larger diameter 
on the cova as shown in Fig. 13c. This provides the resilience and upward bias 
allowing the valve element to operate. 

10 

The mouthpiece is a screw fit into a recess 162 above flie flange 160 in the 
cover 150. The mouthpiece mcludes a mouthpiece part 164 integral with a 
.iockingring (carrying the screw thread) 164 iaa one-piece two-shot moulded 
component where the teat is foraied of a TPE material and the locking is 
IS moulded from PP. A separate hygiene cover 168 is hinged at 170 to the locking 
ring 166 allowing it to hinge over the mouthpiece 164. It is arranged to clip 
into place on the locking ring to protect the mouthpiece. A recess 172 receives 
the hygiene cover 1 68 when it is hinged open. 

20 The locking ring preferably includes an indicator mark to match up wdth an 
indicator mark on the cover itself to ensure that the hygiene cover v^l always 
be positioned correctiy when the mouthpiece is screwed into place. In addition, 
the resilient material of the mouthpiece part 164 preferably extends down the 
inside of the locking ring 166 and has a lower flange 180 projecting around the 

25 base of the locking ring 166 which can be sem at the cover portion of Fig. 13b. 
As a result, when the mouthpiece is screwed into place, the locking ring 
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squeezes* the resilient matoial flange against the cover flange 160 to provide a 
liquid-tiglit seal. 

Referring to both Figs. 13a and 13b, it will be seen that the mouthpiece 164 is 
5 of appropriately thick material to improve the durability of the sealmg action 

and bite resistance of the teat In particular at the top of the mouthpiece there is * 
provided a recessed, reduced thickness portion 174 surrounding the central 
outlet orifice 176. The reduced thickness portion forms a membrane sitting 
below the teat top surface as a result of which &e effective sealing area is 
1 0 protected fi-om direct biting. The membrane 174 accommodates variations in. 
the final rest position of the tip of the valve element 154, improving the seaL 
As can be seen m Fig. 13b a pattern of small raised domes 178 is provided 
around the top of the nxouthpiece to further improve the bite resistance of , the 
teat 

15 

It will be appreciated ^t various aspects of one or other embodiment can be 
incorporated witii any other embodiment as appropriate and as will be clearly 
and unambiguously derivable to the skilled person. Although the system is 
discussed specifically in relation to infant drinking vessels, it may be used 
20 equally in other appropriate drinldng vessels where a valved action is required, 
for example adult or sports drinldng bottles. The vessels may be of the multi- 
use kind or single use, disposable vessels. The materials specified are 
exemplary and the skilled p^son will recognise alternative suitable materials 
for the various functions specified. 

25 



wo 02/22073 



PCT/GBOl/03340 



21 

Claims 

1 . A drinking vessel comprising a vessel body, a cover including a flexible 
mouthpiece definmg a flow passage from the vessel body and a valve 

5 element moveable relative to the mouthpiece in flow passage opening and 

closing directions, in which the mouthpiece and valve element have 
cooperating formations arranged such that, in a flexed condition when a 
force is applied to the mouthpiece, the valve element moves in the flow 
passage opening direction, and in which the valve element is biased in the 
10 closing direction in a relaxed condition. 

2. A vessel as claimed in claim 1 in which the mouthpiece has a top, including 
a drinking orifice, and sides, the mouthpiece being arranged such that, to 
obtam a flexed condition, a force is applied to the sides of the mouthpiece. 

15 

3. A vessel as claimed in claim 2 in which the valve element closes the 
drinking orifice in the relaxed condition. 

4. A vessel as claimed in claims 2 or 3 in which 

20 provided in a recessed portion of the mouthpiece top. 

5. A vessel as claimed in any of claims 2 to 4 m which the drinkmg orifice is 
provided m a membrane-like portion of the mouthpiece top. 



25 6. 



A vessel as claimed in any preceding claim m which the valve element 
closes an aperture spaced from the drinking orifice in the relaxed condition. 



wo 02/22073 



PCT/GBOl/03340 



22 



A vessel as claimed in any preceding claim in which the valve element 
slides relative to the mouthpiece in the flow passage opening and closing 



directions. 



5 8. A vessel as claimed in any preceding claim in which the mouthpiece and 
valve elements are individual, separable components. 

9. A vessel as claimed in any preceding claim in which tiie cooperating 
formations on the mouthpiece and \^ve element conq>rise mating surfeces 

10 in a taper fit. 

10. A vessel as claimed m any of claims 1 to 8 m which the cooperating 
f<Mmations.. comprise ja .stg)pedpoit^ on one of the valve element and 
mouthpiece and a resilient limb on the other of the valve element and 

15 mouthpiece. 

11 . A vessel as claimed in any preceding claim in which flie valve element 
includes a mounting portion and a valve portion and tfie valve element is 
biased in the closing durection by a resilient web connectmg the mounting 

20 portion and the valve portion. 

12. A vessel as claimed in any of claims 1 to 10 in which the valve element 
includes a valve portion and a resilient portion biasmg the valve portion in 
the closing direction. 

25 13. A vessel as claimed in claim 1 1 or 12 in which the resilient web or portion is 
of lesser resilience than the flexible mouthpiece. 



V 
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14. A vessel as claimed in any one of claims 11 to 13 in vMch Ihe web 
comprises a plurality resilient limbs. 

15. A vessel as claimed in any preceding claim in which the mouthpiece 
includes a drinking orifice and the valve element closes the drinking orifice 
in the relaxed condition and in which the moulhpiece and valve element 
have cooperating taper surfaces in the vicinity of the drinking orifice. 

16. A vessel as claimed in any preceding claim in which the mouflipiece 

10 includes a base mounted at the cover, the valve element is provided within 

the mouthpiece and the cooperating formations are provided m the vicinity 
of the mouthpiece base. 

1 7. A vessel as claimed in any preceding claim comprising an infent drinking 
15 vessel. 

18. A vessel as claimed m any preceding claim which the valve element is 
formed integrally with the vessel cover. 



20 



19. A vessel as claimed in claim 18 in which the mouthpiece is removably 
attached to the vessel cover. 



20. A vessel as claimed in any precedmg claim which the vessel body has an 
downwardly domed base having a highest region defining a hei^t 

25 correspondmg to a pre-detamined volume of Ihe vessel volume. 

21. A valve element for a drinking vessel including a mounting portion and a 
vaWe portion connected by a web defining flow apertures, m whidi the 
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valve portion is resilimtly biased away from the mounting portion by the 
web. 

21. A valve element as claimed in claim 21 in which the valve element is 
formed of flexible resilient material. 

5 23. A valve element as claimed in claims 21 or 22 in which the valve portion 
includes a valve face and a tapered drive face. 

24. A drinldng vessel substantially as herein described and as illustrated with 
respect to the figures. 

25. A valve element for a drinking vessel substantially as herein described and 
10 as illustrated in the figures. 
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FIG.1 

SUBSTITUTE SHEET (RULE 26) 
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FIG. 2d 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 4b 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 5b 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 6 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 7 



SUBSTITUTE SHEET (RULE 26) 



I 
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FIG. 8 



SUBSTITUTE SHEET (RULE 26) 
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RG. 10c 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 11b 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 13a 

SUBSTITUTE SHEET (RULE 26) 
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FIG. 13c 



SUBSTITUTE SHEET (RULE 26) 
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